Several genes have been associated with dilated cardiomyopathy (DCM), a condition conferring risk of heart failure and sudden death. Among these is RNA-binding motif protein 20 (*RBM20*), with mutations present in ∼3% of individuals with DCM. Guo et al. now characterise a spontaneous rat model that explains how defects in RBM20 function can cause cardiomyopathy and provides insight into normal regulation of heart function. The mutant rats were known to have impaired splicing of titin, a sarcomeric protein that confers structure and function to striated muscle. Guo et al. determined that RBM20 is required for titin splicing, as well as for alternative splicing of many other conserved cardiac genes, as revealed by deep sequencing of rat and human samples. Defective splicing caused by *Rbm20* mutation in rats results in features resembling those of humans carrying *RBM20* mutations, including left ventricular dilatation, subendocardial fibrosis, arrhythmia and sudden death. These data explain how *RBM20* mutations cause disease in a subset of individuals with DCM, and identify RBM20 as a global regulator of heart function by controlling the alternative splicing of specific cardiac genes.
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